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(54)'ntle: AMINOARYL OXAZOLIDINONE N^XIDES 

(57) Abstract 

The present invention provides for vninoaryl ox- 
azolidinone N-oxidc compounds of formula (I), wherein 
the variables are as defined herein. These compounds 
are exceedingly water soluble which is useful in prepar- 
ing pharmaceutical formulations of these compounds. 
They are also rapidly convened back to the parent 
amines in vivo, making them useful as prodrugs of the 

parent amines. They are effective against a number of human and veterinary pathogens, including gram-positive aerobic bacteria such as 
multiply-resisianr staphylococci, streptococci and entcrococci as well as anaerobic wganisms, such as Bacteroides spp. and Ciosiridia spp. 
species, and acid-fast organisms such as Mycobacterium tuberculosis, Mycobacterium avium and Mycobacterium spp., and in organisms 
such as Mycoplasma spp„ 
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AMINOARYL OXAZOLIDINONE N-OXIDES 

FIELD OF THE INVENTION 
The present invention provides for aminoaiyl oxazolidinone N-ozide 
5 compounds. These compounds are exceedingly water soluble which is useful in 
preparing pharmaceutical formulations of these compounds. They are also rapidly 
converted back to the parent amines in vivo, making them useful as prodrugs of the 
parent amines. 

These compounds have antibiotic activity comparable to the parent amines. 

10 They are effective against a number of human and veterinaiy pathogens, including 
gram-positive aerobic bacteria such as multiply-resistant staphylococci, streptococci 
and enterococci as well as anaerobic organisms, such as Bacteroides spp, and 
Clostridia spp. species, and acid-fast organisms such as Mycobacterium tuberculosis, 
Mycobacterium avium and Mycobacterium spp., and in organisms such as 

15 Mycoplasma spp. 

BACKGROUND OF THE INVENTION 
A variety of antibiotic oxazolidinone compounds are known in the art For 
example, please see the following: 

WO 95/07271, published 16 Maxxih 1995, ''Substituted Oxazine and Thiazine 
20 Oxazolidinones Antimicrobials"; WO96/15130, published 23 May 1996, "Bicyclic 

Oxazine and Thiazine OxazoUdinone Antibacterials"*; WO96/13502, published 9 May 
1996, "Phenyloxazolidinone Antimicrobials"; WO 93/23384, published 25 November 
1993, "Oxazolidinone Antimicrobials Containing Substituted Diazine Moieties"; WO 
90/02744, pubUshed 22 March 1990; U.S. Patent No, 5,164,510; U.S. Patent No. 
25 5,225,565; U.S. Patent No. 5,182.403; "5*-Indolinyl-5p.Amidomethyloxa2olidin-2- 
ones"; WO 95/25106, published 21 September 1995, "Oxazolidinone Derivatives and 
Pharmaceutical Compositions Containing Them"; WO 93/09103, published 13 May 
1993, "Substituted Aryl and Heteroaiyl-Phenyloxazolidinones"; WO 95/14684, 
published 1 June 1995, "Esters of Substituted Hydroxyacetyl-Piperazine Phenyl 
30 Oxazolidinones"; PCT/US96/05202, filed 18 April 1996, "Spirocyclic and Bicyclic 

Diazinyi and Carbazinyl Oxazolidinones"; U.S, Patent Nos. 5,231,188 and 5,247,090, 
' Tricyclic [6,6,5]>Fused Oxazolidinone Antibacterial Agents;" WO 96/23788, 
published 8 August 1996, "Hetero-Aromatic Ring Substituted Phenyloxazolidinone 
Antimicrobials;" and WO 94/13649, published 23 June 1994, Tropone-Substituted 
35 Phenyloxazolidinone Antibacterial Agents." 

Nowhere do these patents, applications or publications teach or suggest N- 
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oxide ozazolidinone compouods. 

INFORMATION DISCLOSURE 
U.S. Patent No. 4.722.928 discloses N-o«de prodrug derivatives of 3-hydroxy 
morplunans and partial morphinans analgesics, agonist-antagonists, and narcotic 
antagonists, which are useful therapeutic entities providing enhanced bioavailability 
of^eaecompoundsfion.oraUyadnuni^ J 
Change m the b„«vailabiHty of the N^e compounds of the present invention 
This patent further states that there is no way to accurately predict which 

10 work weU for one dn« may not do so for another. Differences in the abso^tion 
metaboUsm. distribution, and excretion among drugs do not permit generalizations 
to be made about prodrug design. 

Chemical Abstracts 118:147331y (1993) discloses anti-cancer anthracene 
amine N-oxide prodrugs with low cytotoxicity which are bio«duced within anaerobic 
neoplastic tissue to the cytotoxic amine anticancer agents. Tke^ is „o suggestion 
that N-oxide prodrugs can be bior»duced in normal tissue. Hjese compounds are 
also potentially useful against anaerobic bacterial and pix,tozoal infections 

L.H. Patterson. "Rationale for the use of aliphatic N-oxides of cytotoxic 
anthraquinones as prodrug DNA binding agents: a new class of bioreductive agent " 
Cancer and Metastasis Review 12:219.134 (1993) discloses that such N-oxides are not 
mtnnsicaUy cytotoxic. It further states ti,at investigations into the fate of N-oxide 
admmistration to animals show that, in general, aliphatic N-oxides are stable in 
vtvo and are recovered quantitatively foUowing intravenous dosing. Hence, the 
artrde concludes that it would appear that aliphatic N-oxides are not metabolised in 
oxygenated tissue to any sigmficant extent In contrast, the aliphatic N-oxide 
compounds of the present invention ^ surprisingly and unexpectedly reduced back 
to the parent amine very rapidly in vivo. 

The problem in the art is difficulty in formulating tiie parent amine 
compounds for intravenous and injectable use. The N-oxide compounds of the 
present invention have high water solubility and are readily formulated in aqueous 
vehicles. 

SUMMARY OF THE INVENnON 
The present invention particularly provides: 
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A compound of the formula I 



wherein and are independently 
-H. 
-F. or 
10 -CI; 
wherein is: 



a) 



16 



A2 



n 



b) 



20 



r7 




m 



'2'm 



0 



25 



lyKy"" IV. or 

X 



30 ^"'X 

wherein is 

a) ^l^., or 

b) .CH(R*)-CH2-. 
35 wherein is 

a) 
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5 



10 



15 



b) 


-0-, or 


c) 


-N(R«).; 


wnereui is 


is 


a) 


-OgS-, or 


b) 




woereiii A 


18 


a; 


TT 

H-, or 




PIT 




is 


a) 




h) 


no-, 


c; 


CH3C02-. 


ay 


nil 








R 0-CH2-C(0)-NH. 


g) 


R^O-C(0)-NH-. 


h) 


R'*-C(0)-NH., 


i) 


(Ci-C2)aIkyl-0-C(0)., 


j) 


HO-CH2-; ^^'^ 


> and A taken together are; 


a) 









<if -r- or 



wherein is 

a) -CHO, 

b) -COCH3, 
30 c) -COCHClg, 

d) -COCHPg, 

e) -CO2CH3. 

0 -SO2CH3, or 

g) •COCH2OH; 
35 wherein R^ is 

a) H-, 



•4. 
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b) 






0 


phenyl-CH2-, or 




d) 


CHgC(0)s 




wherein 




5 


a) 


(Ci-C3)alkyl-, or 




b) 


phenyl-; 




wherein is 




a; 


TT 




o) 




10 


c; 












e) 


ClgHC-, 




0 






g) 


FgHC-, or 


15 


h) 


(C3-Cg)cycloalkyl; 




wherein 


is 




a) 


H-,or 




b) 


(Ci-C3)alkyl; 




wherein R^ 


is 


20 


a) 


H-,or 




b) 


HOHgC-; 




wherein R^ 


is 




a) 


H-,or 



b) HgC; 

25 wherein Is 

a) r20-C(RioXRii)-C(0)-, 

b) R^O-aO)-, 

c) B*-C(Oy. 




J 

1' ' ' 
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f) H3C-C(OHCH2)2-C(OK 

g) R^-S02% 

o 



. or 



wherein is 

a) -CHg, 
10 b) -CHjCl 

0 -CH2CH-CH2, 

d) aiyl, or 

e) -CH2CN; 

wherein R^'' and R^^ are independentiy 
15 a) H-. 

b) CH3-; or 

R^° and R^^ taken together axe -CHg-CHj-; 
wherein r" ^ ■(CH2)p-aryl; 
wherein r1^ is 
20 a) R^C(Rio)(Rji).C(0)-, 

b) R^O-CCO)-, 

0 R*.C(0)-. 

d) R^-SOg-, or 

e) R^.NH-C(0)-; 
25 wherein m is zero (0) or one (1); 

wherein n is one (1) to three (3), inclusive; 
wherein p is zero (0) or one (1); 

wherein atyl is phenyl substituted with zero (0) or one (1) of the following: 
a) -F, 
30 b) -CI, 

0 -OCH3, 

d) -OH, 

e) -NHj, 

0 -(CyC^y&lkyl, 
36 g) -0<;(0M)CH3, 

h) -NOg, or 
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i) -CN; 
with the following provisos: 

1) in the moiety of formula 11, is -CH(R^)-CH2- wherein is (C^- 
C3)alkyl, only when n is one (1), is H and is R^0-CH2-C(0)-NH-, R^O-aO)- 

5 NH;, or r4-C{0)-NHs and 

2) in the moiety of formula II, when l} is -CH2-» n is one (1), 
The present invention more particularly provides: 

The compound of claim 1 wherein is the moiety of formula II; 
The compound of claim 1 wherein is the moiety of formula III; 
10 The compoimd of claim 1 wherein is the moiety of formula IV; 

The compound of claim 1 wherein is the moiety of formula V; 
The compound of claim 1 wherein one of and is -H and the other is -F 
or wherein X^ is -F and X^ is -F; and 

The compound of claim 1 wherein R^ is acetyl 
15 The compounds of the present invention are named according to the lUPAC 

or CAS nomenclature system* 

The carbon atom content of various hydrocarbon-containing moieties is 
indicated by a prefix designating the TwlniTnynn and maximum number of carbon 
atoms in the moiety, i.e., the prefibc Cj-Cj indicates a moiety of the integer "i" to the 
20 integer ••j*' carbon atoms, inclusive. Thus, for example, (Ci-C3)alkyl refers to alkyl of 
one to three carbon atoms, inclusive, or methyl, ethyl, propyl and isopropyl, strai^t 
and branched forms thereof 

Throughout this application, abbreviations which are well known to one of 
ordinary skill in the art may be used, such as "Ph" for phenyl, "Me" for methyl, and 
26 "Et" for ethyl. 

The following Charts MX describe the preparation of the parent amine 
compounds, which are the starting compounds from which the N-oxide compounds of 
the present invention are prepared. All of the starting compounds are prepared by 
procedures described in these charts or by procedures analogous thereto, which 
30 would be well known to one of ordinary skill in organic chemistry. The following 
applications and publications which further describe and exempUfy these procedures 
are hereby incorporated by reference herein; WO 95/07271, published 16 March 
1996; WO96/15130, pubUshed 23 May 1996; WO 95/25106, published 21 September 
1995; WO96/13502, published 9 May 1996; WO 93/23384, published 25 November 
35 1993; WO 95/4684, published 1 June 1995; and PCT/US96/05202, filed 18 April 
1996. 
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In the text below corresponding to these charts, the fomula at the left 
margin corresponds to a specific q2 moiety in the charts and the other variables aie 
as defined with and most often being hydrogen or fluorine and r1 most often 
being -COCH3, purposes of example only. 
^ CHART I 

I-A Using the procedures from WO 95/07271. published 16 March 1995. page 

21. line 33. thru page 23, line 32 for preparation of the intermediatl sulfide 
and then oxidation to the sul&ne using the general procedures from WO 
95^7271. published 16 March 1995, page 15, Une 32 thru page 16, Une 14. 
10 I-B Using the procedures described in WO 95/07271. pubUshed 16 March 1996, 
page 21, line 33, thru page 23. line 32, but substituting oxazolidine for 
tbiazolidine. 

CHART II 

II-A Using the general procedures from WO 95/07271. published 16 Mareh 1995. 
15 page 12. line 31, thru page 16. line 14. 

U-B Using the general procedures (torn WO 95A)7271, published 16 March 1995, 
page 12, line 31 thru page 16, Une 14, but substituting 2- 
methylthiomoipholine for thiomorpholine. 2.MethylthiomorphoUne is 
prepared according to the procedure of Gallego. et al, J. Org. Clum. 1993 
20 55,3905-11. 

n-C Using the general procedures from WO96/15130. pubUshed 23 May 1996, 
Examples 2 and 3 at page 14, Une 24. thru page 17, Une 21. 

CHART m 

III-A Using the general procedures from WO 95A)7271, pubUshed 16 March 1995, 
25 page 19, line 6. thru page 21. Une 13; and page 23, Une 33. thru page 24. 

line 35. 

III- B Using the general procedures from WO96/15130. pubUshed 23 May 1996. 

Example 1 at page 12. Une 1, thru page 14, Une 22. 

CHART IV 

30 IV-A Using the general procedures from WO 95/25106, published 21 September 
1995, page 20, Une 27 thru page 22, line 5 but substituting azetidine for 
piperidine. 

IV- B Using the general procedures of WO96/13502, published 9 May 1996, 
Example 11 at page 53. line 32 through page 66, line 3. but substituting 1- 
(diphenyUnethyD-S-azetidinone in place of l-benzyl-3.pyrrolidinone. 1- 
{Diphenyhnethyl).3-azetidinone can be prepared by the procedure of 
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Chatteijee, et al. Synthesis, 1973, 153-4. 
IV-C From IV^B using the general procedure from WO96/13502, published 9 May 

1996, page 56, line 4 through line 17. 
IV-D From IV-C using the general procedure from WO 95/25106, published 21 
6 September 1996, page 28, line 26 through page 29, line 5. 

IV-E Using the general procedures from WO96/13502, published 9 May 1996, 

Example 2 at page 33, line 4, thru page 36, line 22. 
IV-F Starting with IV-E, and using procedures well known for acetylation; e.g., 
acetic anhydride and triethylamine in a suitable solvent. 
10 IV-G Using the general procedures from WO96/13602, published 9 May 1996, 
Example 7 at page 43, line 36, thru page 47, line 28. 
IV-H Using the general procedures from WO96/13502, published 9 May 1996, 

Example 6 at page 40, line 31, thru page 43, line 34. 
IV-I Using the procedures of WO96/13502, published 9 May 1996, Example 1 at 
15 page 29, line 25 thru page 33, line 2. 

IV-J Wherein is H; using the procedure described in WO96/13502, published 
9 May 1996, Examples 12 and 13 at page 56, line 19 thru page 59, Une 4, 
but substituting 3-acetylaminoazetidine hydrochloride in place of 3- 
{trifluoroacetylamino)pyrrolidine hydrochloride. 3-Acetylaminoa2etidine 
hydrochloride is prepared by the procedure of Nisato, et aL, J. Heterocycl. 
Chem. 1985, 22, 961-3. 
IV-J Wherein is methyl; using the procedure described in WO96/13502, 

published 9 May 1996, Examples 12, 13 and 14 at page 56 line 19 thru page 
59 line 27, but substituting 3-acetylaminoazetidiDe hydrochloride in place of 
25 3-(trinuoroacetylamino)pyrrolidine hydrochloride and substituting 

methoxyaoetyl chloride in place of benzyloxyacetyl chloride, 
IV-J Wherein R^ is benzyl; using the procedure described in WO96/i3502, 

published 9 May 1996, Examples 12, 13 and 14 at page 56 line 19 thru page 
59 line 27, but substituting 3.acetylaminoa2etidine hydrochloride in place of 
30 3-{trifluoroacetylamino)pyrrolidine hydrochloride. 

IV-J Wherein R^ is acetyl; using the procedure described in WO96/13502, 

pubUshed 9 May 1996, Examples 12. 13 and 14 at page 56 line 19 thru page 
59 line 27, but substituting S-acetylaminoazetidme hydrochloride in place of 
3-(trifluoroacetylamino)pyrrolidine hydrochloride and substituting 
35 acetoxyacetyl chloride in place of benzyloiqracetyl chloride. 

IV-K Wherein R^ is methyl, ethyl, propyl, or phenyl; using the procedure 
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described in WO96/13502. published 9 May 1996. E«miplea 12. 13 and 14 
at page 56 line 19 thru page 59 Une 27, but aubstituting 3- 
acetylaminoazetidine hydrochloride in place of 3-(trifluoroacetyl. 
amino)pyiTolidine hydrochloride and substituting methyl, ethyl, propyl, or 
phenyl chlorofonnate in place of benzyloxyacetyl chloride. 
IV-L Wherein is hydrogen; using the procedure described in WO96/13502 

published 9 May 1996, Examples 12, 13 and 14 at page 66 Hne 19 thru page 
59 line 27. but substituting 3-acetylanunoazetidine hydrochloride in place of 
3-(trifluoroaoetylamino)pyrTolidine hydrochloride and substituting methyl 
formate in place of benzyloxyacetyl chloride. 
IV-L Wherein ia all others listed; using the procedure described in 

WO96/13502. published 9 May 1996. Examples 12. 13 and 14 at page 66 
line 19 thru page 59 line 27. but substituting S-acetylaminoazetidine 
hydrochloride in place of 3.(trifluoroacetylamino)pym)Udine hydrochloride 
and substituting the appropriate add chloride in place of benzyloxyacetyl 
chloride. 

IV-M Using the general procedures of WO96/13502. pubUshed 9 May 1996, 
Example 1, Steps 2 thru 7. at page 30, line 14 thru page 33. line 2. but 
substituting methyl N-ben^laietidine-S-caiboxylate in place of Hdiphenyl- 
methyl)-3-methoxyazetidine. Methyl N-benzylazetidine-S-carboxylate can be 
prepared by the procedure of Mason, et al. EP 169602 Al. 
Starting with IV-M and using the general procedures of WO 95/25106. 
published 21 September 1995, page 22. line 11 through line 20. 

CHART V 

Using the procedure from WO 95/26106. published 21 September 1996, page 
20, Example 1, but using pyrrolidine instead of piperidine. 
Using the procedures of WO96/13502. pubHshed 9 May 1996, Example 11 at 
page 53, line 32, thru page 56, line 3. 

From V-B. following the procedure of WO96/13502, pubUshed 9 May 1996, 
30 page 56, lines 4 through 17. 

V-D From V-C, using tiie general procedure of WO 95/25106. published 21 
September 1995, page 28. line 26, tiiru page 29, line 5. 
Using the procedures described in WO96/13602, published 9 May 1996. 
Example 10 at page 50. line 25. thru page 63, line 30. Or, from V-C by 
reduction using methods weU known in the art such as sodium borohydride 
in methanol. 



20 

IV- N 

25 V-A 

V- B 
V-C 



V-E 

35 
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V-F Prom V-E using standard acetylation procedureB; e,g.t acetic anhydride in 
pyridine. 

V-G Afl described in WO96/13502, published 9 May 1996, Example 7 at page 43, 
line 36, thru page 47, line 28 but substituting l-ben2yl-3-niethyl-3- 
5 pyrrolidinol hydrochloride for l-(diphenylmethyl)-3'methyl-3-a2etidinol 

hydrochloride. l-Benzyl-3-methyl-3-pyrrolidinol hydrochloride can be 
prepared from l-ben2yl-3-p3rrrolidinone by methods known in the art, eg, 
reaction with methylmagnesium bromide and treatment of the product with 
one equivalent of hydrochloric acid. l-Benzyl-3-pyrrolidinone is 
10 commercially available. 

V-H Using the general procedures of WO96/13502, published 9 May 1996. 

Example 6 at page 40, line 31 through page 43, line 34, but substituting 1- 
ben2yl'3'methyl-3-pyrrolidinol hydrochloride (prepared as described above) 
in place of l-(diphenylmethyl)-3-methyl.3-azetidinol hydrochloride. 
15 V-I As described in WO96/13502, published 9 May 1996, Example 1 at page 29, 
line 25, thru page 33, line 2, but substituting commercially available 1* 
ben2yl-3-pyiTolidinol for l-(diphenylmethyl)-3-a2etidinoh 
Wherein is H and is H; using the procedure described In 
WO96/13502, published 9 May 1996, Examples 12 and 13 at page 56, Une 
20 19, thru page 59, line 4; 

V-J Wherein R^ is methyl and R® is H; using the procedure described in 

WO96/13502, published 9 May 1996, Example 12 at page 56, line 19 thru 
page 58, line 27 but substituting methworaoetyl chloride for benzyloxyacetyl 
chloride. 

25 V-J Wherein R^ is benzyl and R^ is H; using the procedure described in 

WO96/13502, published 9 May 1996, Example 12 at page 56, line 19 thru 
page 58, line 27. 

V-J Wherein R^ is acetyl and R^ is H; using the procedure described in 

WO96/13502, published 9 May 1996, Example 12 at page 56, line 19 thru 
30 page 58, line 27 but substituting acetoxyacetyl chloride for benzyloxyacetyl 

chloride. 

V-J Where R^ is H and R^ is methyl; using the procedures described in 

WO96/13502. published 9 May 1996, Example 15 at page 62, lines 5-28. 

V^ Wherein R^ is benzyl and R® is methyl; using the procedures described hi 
35 WO96/13502, published 9 May 1W6, Example 15, Step 1, at page 62. lines 

5-19. 
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Wherein is methyl or acetyl and r5 is methyl; using the pzx,cedu«8 
deacribed in WO96/13502. pubUshed 9 May 1996. Example 15. Step 1 at 
page 62. Unes 5-19. but substituting methoxyacetyl chloride or aceto:qracetyl 
chloride for benzylojoracetyl chloride. 

Wherein is other alkyl; using the general pmedures described above but 
subsituting other 4-alkyl.3.aminopyiroUdine8 in place of 3-amino^- 
m6thylpynx>lidine. 

Wherein is methyl, ethyl, propyl or phenyl and R^ is H; using the 
procedure described in WO96/13502. published 9 May 1996, Example 12 at 
page 56, line 19 thru page 58. line 27 but substituting methyl dilorofor- 
mate, ethyl chorofonnate. pnopylchloroformate. or phenylchioroformate for 
ben2ylo]qraoetyl chloride. 

Wherein is methyl, ethyl, propyl, or phenyl and rS is methyl; by 

reaction of (SMNH[[3-fluoro^K3-amino^.methylpyrwadinyl)phinyl].2^^ 
S^UdinylJmethyllacetamide with the appropriate chlon,fonnate. The 
above amine is prepared according to the procedures of WO9a'13502 
published 9 May 1996. Example 14. Steps 1-8. at page 59. line 6 through 
page 61, line 29. 

Wherein R^ is other alkyl; From the appropriate amine and chloroformate. 
The amine is prepared according to the procedures of WO96^13502, 
published 9 May 1996. Example 14. Steps 1-8. at page 59. line 6 tlmmgh 
page 61, line 29, but starting with other S-alkyM-aminopyrroUdines in 
place of 4-amino-3-methylpyrroUdine. 

Where R* is H and R^ is H; using the procedure described in WO96/13502 
published 9 May 1996. Example 12 at page 56. Une 19 thru page 58. line 27 
but substituting methyl formate in place of benzyloxyacetyl chloride. 
Where R^ is aU others listed and R^ is H; using the procedure described in 
WO96/13502, published 9 May 1996, Example 12 at page 56. line 19 thru 
page 58, line 27 but substituting the appropriate acid chloride in place of 
benzyloxyacetyl chloride. 

Where R^ is H and is methyl; by reaction of formic add and 
dicydohexyicarbodiimide. The required amine is prepared according to the 
procedures of WO96^13502, published 9 May 1996, Example 14. Steps 1-8, 
at page 59, line 6 through page 61. line 29. 

Where R* is aU others and R^ is methyl; by reaction of (SMN).H[3-iluoro-4- 
{3-amino-4-methylpyrTOlidinyl)phenyl]-2-oxo-5- 
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oxazolidinyl]inethyl}acetaniide with the appropriate acid chloride. The 
required amine is prepared according to the procedures of WO9€/13502p 
published 9 May 1996» Example 14, Steps 1-8, at page 59« lixie 6 thro\igh 
page 61, line 29. 

5 V-L Where is other alkyi; Using the above procedures, but starting with 

other 3-alkyl-4-aminopyrrolidines in place of 4-amino-3-methylpyrrolidine. 
V-M Using the general procedure from WO 95/25106, published 21 September 
1995. page 22, lines 6 through 12, 5, but using pyrrolidine-3-carboxylic acid 
methyl ester instead of piperidine-4-carboxyUc acid ethyl ester. Pyrrolidine- 
3-carboxylic acid methyl ester is prepared by the procedure of Morgans, et 
al, Tetrahedron Lett., 1979, 1959. 

V- N From V-M, using the general procedure of WO 95/25106, published 21 

September 1995, page 22, linesl2 through 20. 

CHART yi 

15 VI-A Using the general procedures from WO 95/25106, published 21 September 
1995, page 20, line 27, thru page 22, line 5. 

VI- B Using the procedure of WO 95/26106, published 21 September 1996, WO 

95/25106, pubUshed 21 September 1995, page 22, line 21 thru line 26, 
VI-C From VI-B, using the procedure from WO 95/25106, pubUshed 21 
20 September 1995, page 22, lines 27 through 35. 

VI-D From VI-C, using the procedure from WO 95/25106, published 21 

September 1995, page 28, line 26 thru page 29, line 5. 
VI-E Prepared from VI-C by reduction via standard procedures known in the art; 
eg, sodium borohydride in methanol, 
25 VI-F Prepared from VI-E by procedures known in the art; eg, acetic anhydride 
and triethylamine. 

VI-G Using the procedures from WO9e/13502. published 9 May 1996, Example 7, 
page 43, line 36 thru page 47, line 28 but substituting commercially 
available 4-hydroxy-4-methylpiperidine for 3-hydroxy-3-methylazetidine. 
30 VI-H Using the procedures from WO 95/25106, published 21 September 1995, 
page 20, line 27 thru page 22, line 5, but substituting 4-methoxy-4- 
methylpiperidine in place of piperidine. 4-Methoxy-4-methylpiperidine can 
be prepared according to the procedure of McManus, et al, J. Med. Chem. , 
1966, S, 766-776. 

35 VI-I Using the procedures from WO 96/25106, published 21 September 1995, 
page 20 line 27 thru page 22, line 5, but substituting 4-methoxypiperidine 
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for piperidine. 4-Methorypiperidme can be made by the procedure of 
ftfcManus, et al, J. Med. Chem,, 1966. 8, 766-776. 
VI-J Wherein r2 = H; Prepared by reaction of (S)-N-[t3-(4-(4-aminopiperidinyl)-3- 
fluorophenyl]-Z^xo-5-oxazolidinyl]niethyl]acetaimde (prepared according to 
the procedures of WO 95/25106, published 21 September 1995, page 22, 
line36 thru page 23. line 24) with acetoxyacetyl chloride and triethylamine 
foUowed by hydrolysis of the aeetoxy group with methauoUc potassium 
carbonate. 

VW Wherein = methyl; prepared by reaction of the starting material of VW 

(R^ ■ H) with methojgracetyl chloride and triethylamine. 
VW Wherein is benzyl; prepared by reaction of the starting material of VI-J 

(R = H) with benzyloxyacetyl chloride and triethylamine. 
VI^ Wherein is acetyl; prepared by reaction of the starting material of VI^J 

{R* = H) with acetoxyacetyl chloride and triethylamine. 
VI-K Wherein R^ is methyl, ethyl, propyl, or phenyl; prepared by reaction of the 

starting material of VW (r2 = H) with methyl-, ethyl-, propyl-, or 

phenylchlorofonnate. 
VI-L Wherein R^=H; By reaction of the starting material of VW (R* « H) with 

methylformate. 

VI-L Wherein R* = all others Usted; By reaction of the starting material of VI^J 

(R^ = H) with the appropriate acid chloride. 
VI-M Using the procedure from WO 95/26106, published 21 September 1996, page 

22, line 6 thru line 12. 

VI- N Using the procedure from WO 95/25106, published 21 September 1995, page 

22, lines 12 through 20. 

CHART Vn 

VII- A Using the general procedures of WO 95/25106, published 21 September 

1995, page 20, line 27 through page 22. line 5. but substituting 
commercially available azepine in place of piperidine. 
Using the procedure of WO 95/25106. pubHshed 21 September 1995, page 
22, Une 21 thru line 26 but substituting l,4.dioxo-8-aza-spirof4,6]undecane 
for l,4.dioxo-8-a2a-8piro[4.5]decane. l,4-Dioxo-8-a2a-spiro[4.6)undecaiie can 
be prepared by the procedure of R, A. Johnson, et al, J. Org. Chem., 1968, 
33, 3187-3195. 

VII-C From VII-B, following the procedure of WO96/13502, published 9 May 1996, 
page 56, lines 4 through 17. 



VII-B 
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Vn-D From VII-C usmg the general procedure of WO 95^^106, published 21 

September 1995. page 28, Ime 26, thru page 29, line 5. 
Vn-E Prepared from VII-C by reduction via standard procedures known in the 
art; eg, fiodixim borohydride in methanol. 
5 VII-F Prepared from VII-E by procedures known in the art; eg, acetic anhydride 
and triethylamine. 

Vn-G Using the procedures from WO96/13502, pubhshed 9 May 1996, Example 7, 
page 43. line 36 thru page 47, line 28 but substituting 4-hydroxy-4-methyl- 
azepine for 3-hydroxy-3-methylazetidine. 4-Hydroxy-4-methyla2epine can 
be prepared by the procedure pf Grob, et al, Helv. ChimActa, 1962, 45, 
1823-1830. 

Vn-H Using the general procedures of WO98/13502, published 9 May 1996, 

Example 6, page 40. line 31 through page 43, line 34, but substituting 1- 
benzyi-4-methyl-4-azepmol m place of l-(diphenyhnethyl)-3-methyl-3. 
15 azetidinol hydrochloride. l-BenzyM-methyU-azepinol can be prepared by 

the reaction of methyl magnesium bromide with l-benzyM-azepinone. 1- 
Ben2jd-4-a2epinone can be prepared by the procedure of Casy, et al, J. 
Chem. Soe. 1964, 5130^5132. 
Vn-I As described in WO96^13502, published 9 May 1996, Example 1, at page 29, 
20 line 26, thru page 33, line 2, but substituting l-benzyl.4^epinol for 

l-(diphenyhnethyl)-3-a2etidinol. l-BenzyM-azepinol can be prepared by the 
procedure of S. Sakanoue. et al, Chem. Pham. Bull., 1990 38, 2981-2985. 
Vn-J Wherein U H; using the procedure described in WO96^13502, published 
9 May 1996, Examples 12 and 13, page 56, line 19, thru page 59, line 4 but 
25 substituting 4-(trifluoroaoetylamino)azepine in place of 3- 

(trifluoroacetylamino)pyrrolidine. 4-(Trifluoroacetylamino)Bzepine can be 
prepared by reaction of l-benzyl-4-azepinamine with tzifluoioaoetic 
anhydride in a suitable solvent such as chloroform, foUowed by removal of 
the benzyl protecting group via hydrogenolysis using palladium on carbon 
as a catalyst in a solvent such as ethyl acetate. l-BentyM-azepinamine can 
be prepared by the procedure of Morosawa, et al. Bull. Chem. Soe. Jpn., 
1958, 31, 418-422. 

VII-J Wherein is methyl; using the procedure described in WO96/13602, 

published 9 May 1996, Example 12, page 66, line 19 through page 58, line 
35 27, but substituting 4-{trifluoroacetylamino)azepine for 4- 

{trilluoroacetylamino)pyrroUdine and substituting methoxyacetyl chloride in 
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place of benzyloxyacetyl chloride, 
VII-J Wherein is benzyl; using the procedure described in WO96/13502» 

pubUshed 9 May 1996, Example 12, page 56, Une 19 through page 58, Une 
27, but substituting 4-(trifIuoroacetylainino)a2epine for 4-(trifluoroacetyl- 
5 amino)pyrrolidine. 

VnJ Wherein is acetyl; using the procedure described in WO96/13602, 

published 9 May 1996. Example 12. page 56, line 19 through page 58, line 
27, but substituting 4-(trifluoroacetylamino)a2epine for 4-(trifluoK)acetyl. 
amino)pyrrolidine and substituting acetoxyacetyl chloride in place of 
10 benzyloxyacetyl chloride. 

Vn-K Wherein R^ is methyl, ethyl, propyl, or phenyl; prepared by reaction of (S)- 
N-([3-[4-(4-aminoazepinyl)-3-fluorophenyll-2-oxo-5-oxazolidinyl]methyll. 
acetamide (prepared as an intermediate in the synthesis of VII-J) with the 
appropriate chloroformate and triethylanune in chloroform. 
15 VII-L Wherein R^ is H; Prepared by reaction of (S)-N-[[3-[4.(4-aminoa2epinyl).3- 
fluorophenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide (prepared as an 
intermediate in the synthesis of VII-J) with formic acid according to the 
general procedure of WO 93/23384, published 25 November 1993, page 23, 
lines 4-17. 

20 VII-L Wherein R^ is all others; Prepared by reaction of (S)-N-[[3-[4-(4- 

anunoa2epinyl)-3-fluorophenyl]-2-oxo-5-oxa2olidinyl)methyl]acetamide 
(prepared as an intermediate in the synthesis of VII-J) with the appropriate 
acid chloride and triethylamine. 
VII-M Using the procedure from WO 95/25106, published 21 September 1995, pag^ 

25 22, line 6 thru line 12, but substituting a2epine-4-carboxylic acid ethyl ester 

in place of piperidine-4-carboxylic acid ethyl ester. Azepine-4-carboxylic 
acid ethyl ester can be prepared from a2epine-4-carboxylic acid by normal 
procedures known in the art, eg, reaction with ethanol and hydrochloric 
acid. Azepine-4-carboxylic acid can be prepared by the procedure of 

30 Krogsgaard-Larsen, et al, Eur. J. Med. Chem. Chim. Then, 1979, J4, 157- 

164. 

VII-N From VII-M, using the general procedure of WO 95/25106, published 21 
September 1995, page 22, lines 12 through 20. 

CHART VIII 

35 Vni-A Wherein R^ - H; According to the procedure of WO 95/14684, published 1 
June 1995, page 9, lines 1-28. 
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Vni-A Wherein = methyl; According to the general procedures of WO 93/23384, 

published 25 November 1993. page 19, lines 26- 33. 
Vin-A Wherein = benzyl; According to the procedure of WO 95/14684, published 
1 June 1995. page 9, lines 1-14. 
5 Vni-A Wherein R^ » acetyl; According to the procedure of WO 95/14684. pubUshed 
1 June 1995, page 28, lines 24-35. 
Vm-B Wherein R^ = Me, Et, Pr, or Ph; Using the general procedure from WO 
93/23384. published 25 November 1993. page 23, lines 19-28 and 
substituting methyl-, ethyl, propyl, or phenylchloroformate as appropriate. 
10 Vm-C Wherein R* = H; Using the general procedures from WO 93/23384, 
published 25 November 1993, page 23, lines 4-17. 
VIII-C Wherein R^ » all others; Using the general procedures from WO 93/23384, 
published 25 November 1993, page 23, lines 19-28, and substituting the 
appropriate acid chloride for metbylehloroformate. 
15 Vm-D Prepared according to the general procedure found in WO 93*^384, 
published 25 November 1993. page 25, lines 13-25. 
Vni-E Prepared according to the general procedure from WO 93/23384, published 
25 November 1993. page 25, lines 13-25, but substituting commerdaily 
available 5-OK)-2-tetrahydrofiirancarboxylic acid in place of (R)-2. 
20 tetrahydrofiirancic add. 

Vni-F Prepared according to the procedure of WO 93/23384, published 26 

November 1993, page 18, lines 10-17. 
Vni-G Prepared from N-[[3-[4-(3-fluoro-4-(l-pipera2inyl)lphenyl].2-oxo-5- 

Qxazolidinylhnethyll-acetamide and the appropriate sulfonyl chloride using 
26 the general procedure from WO 93/23384, published 25 November 1993. 

page 23, lines 19-28. Methyl, chloromethyl. allyl. and substituted 
ai^jdsulibnyl chlorides are commercially available. Cyanomethylsulibnyl 
chloride can be prepared according to the procedure of M. P. Sammes. et al, 
J. Chem. Soe. (C)., 1971, 2151-2155. 
30 Vni-H Prepared from N-[[3-[4-[3-nuoro-4.(l.piperazinyl)]phenylJ-2-oxo-5- 

oxazolidinyllmethylj-acetamide and piperonyl chloride using the general 
procedure from WO 93/23384, published 26 November 1993, page 23, lines 
19-28. Piperonyl chloride is commercially available. 
Vm-I Prepared from N-[(3-I4-[3-fluoro-4-(l-pipeiaanyl)]phenylJ-2-ow>-5- 
35 oxazolidinylJmethyH-acetamide and the appropriate carboxylic acid using 

the general procedure of WO 96/14684, published 1 June 1995. page 10. 
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lines 4-17. The acids are conunercialiy available. 
Vm-J Prepared from N-[[3-[4.(3-fluoK)-4-(l-piperazinyl)]phenyll-2-oxo-6- 
oxazolidinyljmethyll-acetainide and the appropriate isocyanate. The 
reqmred isocyanates are commerciaily available. 
5 CHART K 

K-A Wherein is H; Prepared according to the procedures of PCT/US96/05202, 
filed 18 April 1996, Examples 1, 2 and 3, page 12, line 11 through page 15, 
line 7. 

DtA Wherein R^ is methyl; Prepared according to the general procedures of 
10 PCT/US96«)5a02, filed 18 AprU 1996, Example 2, page 14. Unes 16-32. but 

substituting metho^aoet^l chbride for benayloxyacetyl chloride. 
K-A Wherein R^ is benzyl; Prepared aocroding to the procedures of 

PCT/US96/05202, filed 18 April 1996. Example 2. page 14, Unes 16-32. 
K-A Wherein R^ ig acetyl; Prepared according to the general procedures of 
15 PCT/US96«)5202. fUed 18 April 1996, Example 2. page 14, lines 16-32, but 

substituting acetwgracetyl chtoride for benzyloxyaoetyl chloride. 
K-B Using the general procedure of PCT/US9e/05202, filed 18 April 1996. 
Example 2, page 14, Unes 16-32, but substituting the appropriate 
chloroformate for benzyloxjracetyl chloride. 
20 DC-C Wherein R** is H; Prepared from (S)-N-[I3-[4-rci8-3,7-diazabicyclot3.3.0]- 
octaii-7-yl]-3-fiuDrophenyl]-2-oxo-5-oxazolidinyl]methyllacetaniide 
{PCT/US96/05202. filed 18 April 1996, page 14, Unes 21-24) using the 
general procedures from WO 93/23384, pubUshed 25 November 1993, page 
23, lines 4-16. 

25 K-C Wherein R^ is all others listed; Using the general procedure of 

PCT/US96/05202. filed 18 April 1996, Example 2, page 14, Unes 16-32, but 
substituting the appropriate acid chloride in place of benzyloj^racetyl 
chloride. 

K-D Usii^ the general procedure of PCT/ire96/05202, filed 18 April 1996, 
30 Example 2, page 14, Unes 16-32, but substituting the appropriate sulfonyl 

chloride in place of benzyl«?yacetyl chloride. The sulfonyl chlorides can be 
obtained as described for VIII-G. 
K-E Prepared from (S)-N-tt3-[4-[ci8-3,7-diazabicyclo[3.3.D]octan-7-yl>3. 

fluorophenyl]-2-oxo.5-oxazoUdinyl]methyl]acetamide (PCT/US96/05202, filed 
35 18 April 1996, page 14, Unes 21-24) and the appropriate carboxyUc acid 

using the general procedures of WO 93/23384. pubUshed 25 November 1993, 
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page 18, lines 10-17. The appropriate carboxylic adds are cozmnerdally 
available. 

K-F Prepared by combining (S)-N-([3-[4-{ci8-3,7-diaa:abicyclo[3.3.0]octan-7-yl]-3- 
fluorophenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide (PCT/US96/05202, filed 
5 18 April 1996, page lines 21-24) and the appropriate isocyanate. The 

required isocyanates are commercially available. 

GENERAL PROCEDURE: 

The compounds of this invention are prepared by oxidation of a suitable 

prectirsor amine with any of a variety of oxidizing agents. Suitable oxidants include 
10 pertrifluoroaoetic acid» meta-chloroperbenzoic acid (MCPBA), and magnesium 

monoperoxyphthalate (MMPP). For ^cample, the synthesis is shown below for the 

case wherein is morpholine and the oxidant is MMPP. 
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Oxidation of any of the oxazolidinones of Charts I-IX in which is any of 
the other groups previously described is carried out similarly. 

Charts X-XVm show the final N-oxide compoimds of the present invention 
which are prepared from the parent amines of Charts I-DC^ respectively, by using the 
26 above General Procedures. 

It will be apparent to those skilled in the art that the described synthetic 
procedures are merely representative in nature and that alternative synthetic 
processes are known to one of ordinary skill in organic chemistry. 

The compounds of the present invention have an advantage over the parent 
30 amines in being exceedingly water soluble (see Table 1 below). For example, the 
compound of Example No. 2 has a solubility of 409 mg/ml. The parent amine has a 
water solubility of only 3.7 mg^ml. The N-oxide compounds of the present invention 
also retain all the in vitro and in vivo activities of the parent amines. The enhanced 
water solubility makes the N-oxide compounds of the present invention ideal for 
35 intravenous or injectable formulations. 
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Table 1. Solubility Data for the N-oxides and parent amines. 



Example Number 


Parent Amine 
Solubility (mg/mL) 


N-Oxlde Solubility 
(mgf^mL) 


1 


4.2 


348 


2 


3.7 


534 


3 


0.28 


12.9 


6 


0.031 


1.1 



Procedure for Measuring Solubility: 

In all solubility studies, an excess of compound is added to 0.5 to 1 ml of 
pH 7, 50 mM phosphate buffer or other vehicle of interest. The samples are 
capped and stirred via magnetic stir ban for 24 to 48 hours at room 
temperature. Samples are filter centriftiged (800 x g) for 5-10 minutes 
through MiUipore Ultrafree-MC 0.22 micron filter units. The supemate is 
analyzed by either UV or HPLC to quantitate the drug concentration. Results of the 
solubility testing of the compounds of the present invention are given above in Table 
1. 

The oxazolidinone compounds of the present invention have useful activity 
against a variety of microorganisms. The in vitro activity of compounds of the 
present invention are assessed by standard testing procedures such as the 
determination of minimum inhibitory concentration (MIC) by agar dilution as 
described in "Methods for Dilution Antimicrobial SusceptibUty Tests for Bacteria 
That Grow AerobicaUy" (MFT) published January 1993 by the National Ck)mmittee 
for Clinical Laboratory Standards (NCCLS). 771 East Lancaster Avenue, Villanova, 
Pennsylvania 19084, USA. The activity of selected compounds of the present 
invention against Staphylococcus aureus and Streptococcus pneumoniae are shown in 
Table 2. 
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Table 2. Activity of the N-oxides against S. Aureus and S. Pneumoniae* 



HixaiHpie 
Number 


Jnic (jig/mL) 
S. Aureus UC9 
9213 


MIC ((lg/niL)> 
UC(&9912 


1 


2 


0.5 


2 


4 


1 


3 


4 


1 


4 


2 


0.5 1 


5 


4 


0.5 1 


6 


2 


0.25 



Ab 8uch» the coxnpounda of the present invention are useful for treating 
microbial infections in humans or other warm-blooded aniwialj^ by administering to a 
patient in need thereof an effective amount of a compound of Fonnula L The 
compoimd is administered in a pharmaceutical composition orally, parenterally 
(such as subcutaneously or intravenously), or topically. Preferably the compound is 
administered in an amoimt of from about 0.1 to about 100 mg/kg of body weight/day, 
more preferably, from about 3.0 to about 50 mg/kg of body weight/day. 

The following compounds of the present invention (with cross-references to 
the formulas in the charts below) are preferred: 

X-A « COCH3, = F, X^ o H: (S)-N-n3-[3-fluoro^-(l.l-dioxothiazolidin-3- 

yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide. 

X- B = COCH3, X^ = F, X^ = H: (S)-N-r{3-[3.fluoro-4-(3-oxazoUdinyl)lphenylJ. 

2-oxo-5-oxa2olidinyl] methyl] acetamide N-oxide. 

XI- A r1 = COCH3, X^ = F, X^ = H: (5).N.[[3-[3-fluon)-4-(l,l-dioxothio- 

morpholin-4-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide. 

XI- C R^ = COCH3, X^ = F, X^ = H: (S)-N.[[3-[3-nuoro-4-[(LS,4S)-2-thia.2,2-dioxo- 

5-azabicyclo[2.2.1]heptan.6-yllphenyl]-2-oxo-5-oxa2olidinyl]methyl]acetamide 
N-oxide. 

XII- A » COCH3, X^ = F, X^ = F: (S)-N-[[3-[3.5-difluoro^morphoUnyl]phenyl]. 

2-oxo-5-oxazolidinyl]methyl] acetamide N-oxide. 
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XII-A = COCHg. - F. X2 = H: (S)-N.(t3-[3-fluoro^morphdinyl]phenyll-2- 

oxo-5-oxazoIidinyI] methyljaoetainide N-oxide. 
Xn-A Rl . COCftjOH, Xl - F. X2 = H: (S)-N-([3-t3-fluo«)Ht-morpholinyl]phenyll. 
2-oxo-5-oM2oUdInyI]inethyl]hydrojtyacetamide N-oxide. 

= CHO, Xl = F, X2 . H: (S).N4[3-I3.11uon>^moipholinyl]phenyl]-2-oxo- 
5-<fltazoUdinyl]in8thyl]fomianude N-oxide. 
Xn-A Rl - CO2CH3. Xl - F. X2 , H: (S).N.[[3.I3-auoKM-morphoUnyl]phenyll-2. 

oxo-5-oxaa>lidinyl]niethyl]inethylcarbimiate N-oxide. 
XII-A Rl « COCHgCLj. Xl . F. X^ - H: (S)-N-[[3.[3-fluonHl-mo,pholinylJphei,yl). 

2-oxo-5.oxaa)lidinyllmethyl]dichloroacetaaude N^de. 
XU-B Rl - COCH3. X' - F. X2 » H: (S).N-[t3-r3-fluoro-4.[(lS.4S).2-oxa-5- 

azabi<grdo[2.2.1]hepten-5.yI]phenyl]-2.oxo.5-oxa2olidinylJmethyl]ac^ 
N-oxide. 

Xin-C Rl « COCH3. - F. X2 - H: (5)-N-[t3-(3-fluonHM3-exo-l.a«tidinyl)- 

phenyl)-2-oxo-5-oxazoUdinyl]methylJacetamide N-oxide. 
Xra-H R1 = C0CH3.X1-F.X2«H: {S).N-[[3^3.fluoro-4-(3-methaKy-3-methyl.l- 

azetidinyl)pheny]].2-oxo-5-oxaroUdinyl]methyl]acetamide N-oxide 
Xin-K Rl = COCH3. X^ = F. X2 - H. r3 = CH3: (S)-N.[[343.fluoro^3-t(methoxy- 

carf>onyl)a^^no]-^azetidinylJphenyl]-2-oxo^-oxazoIidinyl]methyl]acetalm^ 
20 N-oxide. 

Xin J Rl = COCH3. X^ - F. X2 = H. r2 = H: (S)-N-[[3-[3-fluort>-4-[34(hydn«y. 

acetyl)a^uno^l-azetidinyl]phenyl]-2-oxo.5.oxa2oUdinyl]methyl]acetamideN. 
oxide. 

XIV-E Rl - COCH3, X^ » F. X2 « H: (S)-N-([3-r3-Fluort,^3-hydn,xypynolidinyl)- 
25 Phenyl]-2-oaco-5-oxazoUdinyl]inethy]]acetanude N-oxide 

XIV-J Rl = COCH3. Xl - F. X2 - H. r2 = H, r5 = CH3: {S)-N-[(3-(3.Fluom-4-(m- 

3-(hydnixyacetylaininoH-metliy]pymlidinyl)phenyll-2-oxo-5K>xa2oUdin^^ 
metfayljaoetainide N-oxide. 

XIV- K Rl - COCH3. Xl - F, X2 - H. r3 - CH3. R^ = CH3: (S)-N-r[3-[3-Fluoro-4. 

(<ran^-3-(methoxy(ai*onylaminoM-niethyJpyrrolidinyl)phenylJ-2-oxo-5. 
oxazoiidinyljmethyljacetamide Nnixide. 

XV- B Rl = COCH3, Xl = P, X2 = H: (S)-N.[3.[4-(M-dioxa-8-aza-spiro(4.5]dec-8- 

yl)-3-fluoro-phenyl].2-oxo-oxa2oUdin.5-ylmethyll-acetaimde N-oxide. 
XV-D Rl - COCH3. X* = F. X2 = H: (S).N.r3-[3-fluon)-4-(2-hydroxymethyi.l,4- 
36 dio»-8-"a-»pi«>W.5]dec.8-yl)-phenyl].2-oxo-oxazolidiii.5-ylmethyl]. 
aeetamide N-oxide. 



30 
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XV-M = COCH3, c F, « H: (SVH4-[5.(acetylaminomethyl)-2-oxo- 

oxazoUdin-3-yl]*2-fluoro*phenyl]-piperidine^*carbozyUc acid ethyl ester N- 
oxide. 

XV- N o COCH3, X^ o F, X^ = H: (S)-N-[3-(3-fluort)-4^4-hydroxymethyl- 
5 piperidin*l-yl>'phenyl]-2-oxo-oxa2olidin-5-ylmethyl]*acetamide N-03dde. 

XVI- C = COCH3, X^ = F, X^ = H: (S)-N^t3^[3^fluoro-4.(4-oxoa2epin-l-yl)- 

phenyl]-2-oxo-oxa2olidin-5-ylinethyl]-acetaiiude N-oxide. 
XVn-B R^ o COCH3, X^ = X^ = R^ = CH3: (SH-(4-(5-((acetylaimno)methyl)- 
2-oxo-3-oxa2olidinyl)phenyl)-l-piperazinecarboxylic acid» methyl ester N- 
10 oxide. 

XVII- B R^ » COCH3, X^ « F, X^ = H, r3 o CH2CH3: (S)-4^4-(5-((acetylamino)- 

methyl >-2"Oxo*3-oxazolidinyl)-2-fluorophenyl)- 1-piperazinecarbo^lic add, 
ethyl ester N-oxide. 

XVni-A R^ = COCH3, X^ = F, X2 o H, R^ = H: (S)-N-[t3-[3-auon)-4-[cw-3-(hydrDxy- 
15 acetyl)-3,7-diazabicyclo[3.3.O]octan-7-yl]phenyl]-2-ox0-5-Qxazohdin^^ 
acetamide N-oxide. 

XVni-C R^ = COCH3, X^ = F. X2 a H, R^ » cyclopropyl: (S).N-[[343-fluoro-4-[cw-3- 
[(cyclopropyl)carbonyl]-3J-diazabicyclo[3.3.0]octan-7-yl]phenyl)-2-^ 
oxazolidinyUmethyllacetamide N-oxide. 
20 XVin-D r1 = COCHg, X^ = F, X2 » H, R® o CHg: (S)-N-[[3-(3-nuon)-4-[ci5- 
3-(methylmilfonyl)-3,7-diazabi(7clo[3.3.0]octaii-7- yl]phenyl]-2-oxo-5- 
oxazoUdinyl]methyl]acetamide N-oxide. 
XVII^A R^ o COCH3. r2 » H. X^-X^oF: (5)-N-[[3-[3,5-difluarD^-[4^hydroxy- 

acetyl)-l-piperazinyl]phenyl]-2H>xo-5-oxazoUdinyl]inethyl]acetamide N-oxide. 
25 XVII-A R^ s COCH3, r2 » H, X^ = F, X^ » H: (S)-N^[3-[3-fluoro-444-(hydrtay- 

acetyl)- l-piperazinyl]phenyl]-2-oxo^-oxazoUdinyl]methyl]acetamide N-oxide. 
XVn-B R^ s COCH3, R^ = CHj. X^ « X^ = F: (S)-4-(4-[5-[(acetylamino)methyl]-2- 
oxo-3-oxa2oUdinyl]-2»6-difluorophenyl>l-piperazineca7boxylic acid, methyl 
ester N-oxide, 

30 XVII-B rU COCH3, r3 a CH3. X^«F, X^^H: (S)-4-[4-[6-[(acetylamino)- 

methyl]-2-oxo*3-oxazolidmyU-2-fluorophenyl]-l-piperazinecarboxylic acid, 
methyl ester N-oxide. 

"Hie followingr compounds of the present invention (with cross references to 
the formulas in the charts below) are most preferred: 
35 XII-A R^ = COCH3, X^ = X^ a F: (S)-N-[[3-I3.5^difluon)-4-morpholinyl}phenyl]-2- 
oxo-5*oxazolid2Qyl}methyl] acetamide N-oxide; 
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XII-A Rl « COCH3, - F, X2 = H: (S)-N^[[343.fluoro^inorphoUnyl]phenyl]-2. 

oxo-S-oMzolidinyl] methyllacetamide N-oxide; 
XVn-A r1 = COCH3.r2.H, x1 = x2 = F: (S)-N-[[3-[3.5-difluo«>^-I4-(hydroxy- 
acetyl)a-piperazinyl]phenyl]-2-ox<^5-oxa2oHdinyl}methyl]acetamideN<«d^ 
XVn-A R'-COCH3,r2.h. xl = F,x2 = H:(S).N-[I3.[3-fluon,^44-*^^ ' 

«»tyl)-l-piperazinyl]phenyl].2^xo^s«a2oLdinyl]methyl]acet^^^ 
XVn-B RUCOCH3.R3-CH3. X1 = X2 = F: (SM-l4-[5.[(acetylanuno)methyl]-2/ 
<»K>^-oxa2oUdinyI].2,6-dmuon^henylJ. 1-piperarinecarboxylic acid, methyl 
ester N-oxide; 

XVII-B H^-COCH3.r3-CH3, X^ - p. x^-H: (S)^4.[5-[(acetylanuno)- 

methyl^2H)xo-3^«azoUdinyl^2-nuo«)phenyl]a-pipeMzinec^^ 
methyl ester N-ozide. 

DESCRIPTION OF PREFERRED EMBODIMENra 
EXAMPLE 1. (S)-N-{[3-[3-fluoro-4.[4^hyd™^cetyl).l- piperazinyllphenyl]- 2- 
oxo-5K)Jta2oUdinylJ.methyl]acetaiiiide N-oade 



10 



15 



(S)-N-t[3-[3-Fluoro^-[4-(hydn.xyacetyl).l-pipera2inylJ-phenyl]-2-oxo.5- 
25 OMzoUdinyljmethylJ-acetamide (VHI-A, » COCH3, • H, X^ - F. X^ = H) (11,8 
e) is dissolved in 200 mL of methanol. MonoperoxyphthaUc acid, magnesium salt 
hexahydrate (80% pure. 18.5 g) is added and the resulting suspension is stirred at 
25»C for two hours. The reaction is filtered and the filtrate is concentrated to affi)ni 
a white soUd. This solid is chromatographed on silica gel using 20% methanol in 
30 chloroform as eluent to aflford the N We. LyophiUzation of this material affords the 
purified product as a hydrate (9.5 g). 

Physical characteristics are as follows: 
Mp 158-160 "C; 

m (muU) 3276. 3071. 1754. 1658. 1622. 1502. 1444. 1410, 1286. 1255 1224 
35 1204, 1135. 1095. 752 cm*^ 

MS (FAB) m(z 411, 565. 412, 411. 398. 395. 394, 393, 392, 335, 56. 
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EXAMPLE 2. (S>-N-[r3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-<»eo-5- 
03Eazolidinyl]methyl]acetainide N-oxide 



f/-o g 

K 



10 (S)-N4[3-[3-nuoit)-4-(4-moiphoUnyl)phenyl]-2-oxo-5-oxazoUdinyl]met^^^ 
acetamide QU-A, « COCH3, » F» » H) (12.5 g) is suspeDded in 200 xnL of 
methanol, Monopennyphthalic acid, magnedum salt hexahydrate (80% pure, 11.5 g) 
is added and the resulting suspension is stirred at 25^C for two hours. The reaction 
mixture is filtered and the filtrate is concentrated to afford a light-yellow solid. This 
15 material is chromatographed on silica gel using 10% methanol (saturated with 
ammonia) in chloroform as eluent to afford 8.75 g of the N-oxide. 
Physical characteristics are as follows: 
Mp 202-204 ""C; 

IR(mull) 1747, 1669, 1620, 1656» 1508, 1495, 1445, 1413, 1341, 1295, 1269, 
20 1232, 1204, 1124, 755 cm^^ 

MS (FAB) m/z 354, 708, 707, 355, 354, 339, 338, 337, 336. 86, 56. 
Anal. Found: C, 53.99; H, 5.70; N, 11,76. 
EXAMPLE 3. (S)-N-[[3-[3-fluoro-4-[4-(methylsulfonyl).l-piperazinyl]phenyl]-2- 
oxo-5^xazolidinyl]-methyl]acetamide N-oxide 



25 



o 

0 a 

30 Pertrifluoroacetic acid is prepared in situ by the addition of 30% HgOj 

solution (0.15 mL) to trifluoroacetic anhydride (0.45 mL) in 5 mL of methylene 
chloride at 0*C. This solution is stirred at 0*^0 for ten minutes, at 25'*C for 30 
minutes and then cooled back to 0 •'C* (S)-N-[[3-[3-fluoro-4-[4-(methyIsulfonyl)-l- 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl].methyl]acetamide (VIII-G, = COCH3, 

35 = CH3, = F, X^ aH) (0,207 g) is added and the reaction is stirred at 25"C for 30 
minutes and then concentrated. The residue is chromatographed on silica gel using 
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10% methanol (saturated with ammonia) in chlorofonn as the eluent to afford 0.14 g 
of the N-oxide as a hydrate. 

Physical eharacteristicfi are as follows: 

Mp 168-170 "C; 

5 IR (mull) 1751. 1668, 1658, 1503, 1443, 1408, 1340. 1328, 1277, 1260, 1226, 

1157, 1130, 1081. 855 cm"^; 

MS (FAB) m/z 431, 862, 861, 432, 431, 416, 416. 414, 413. 335, 56. 

EXAMPLE 4. (S)-N^3-[3,5Hiinuoro-4.(4-(hydroxyacetyl)-l. pipera2inyl]phenyl]-2- 

oxo-5-oxazolidinyI]-methyl]acetamide N-oxide. 



10 



15 



20 



0 



H 



(S)-N-[t3-t3,5-Difluoro-4-l4-(hydroxyacetyl)-l-piperaanyll-phenyl]-2Mwo-5- 
oxazoUdinyllmethyl]. acetamide {VIII-A, = OOCH3. = H, = F) (0.13 g) 

is dissolved in 5 mL of methanol. Monoperoxyphthalic acid, magnesium salt 
hexahydrate (80% pure, 0.2 g) is added and the resulting suspension is stirred at 
25"C for 72 hours. An additional 0.2 g of monoperoxyphthalic add is added and the 
reaction is stirred an additional 48 hours. The reaction nuxtuie is filtered and the 
filtrate is concentrated to afford a light-yellow oU. This material is chromatographed 
on silica gel using 20% methanol (saturated with ammonia) in chloroform as eluent 
25 to afford 55 mg of the N-oxide. 

Physical characteristics are as follows: 
Mp 100-105 'C; 

IR (mull) 3292. 1757, 1658, 1636, 1584, 1557, 1497, 1413, 1287, 1245, 1213, 
1098, 1054, 1043, 1020 cm-^; 
30 MS (FAB) m/z 429 (M+H), 857, 429, 413. 412, 411. 353. 161. 145, 73, 56. 
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EXAMPLES. (S)-N.[[3-[4-[4-[(cyanomethyl)suifonyl]-l-piperazinyl]-3-fluoro- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide. 

(S)-N-[[3-[4-[4-[(qfanomethyl)8ulfonyl]-l-pipera2inyl>3-fluorophenyl]-2-oxo-6- 
oxa2olidinyi]inethyl]acetamide (Vin-G. - COCH3, = NCCH2, = F, = H) 
10 (0.550 g) is dissolved in 15 mL of methanol Monopenn^hthalic acid, magnesium 
salt hexahydrate (80% pure. 0.616 g) is added and the reaction is stirred at room 
temperature for 4 hours. The reaction is then filtered and the filtrate is concentrated 
to afibrd an oil. This oil is chromatographed on silica gel using 10% methanol 
(saturated with anunonia) in chloroform as eluent to afford 0.42 g of tiie N-ozide. 
15 Physical characteristics are as follows: 

Mp 153-156 "C. 

IR (muU) 1748. 1656, 1625, 1503, 1443, 1406, 1357. 1342. 1257. 1224, 1161, 
1148, 1137, 931, 756 cm'^ 

MS (FAB) mfz 456 (M-hH). 457. 456, 441, 440, 439. 438. 336, 335, 91, 56. 
20 EXAMPLE 6. (S)-N-[[3-[4-[4-[(2-cyanophenyi)8ulfonyl]-l-piperazinyl]-3- 

fluo^ophenyl^2•oxo•5•oxazolidinyl]methyl]aoetamide N-oxide. 
CsN 



25 



O 

\0 ..X. 



(S)-N-[r3-[4.[4-[(2.cyanophenyl)sulfonylH-piperazinyl]-3-fluoropheiQrl].2-oxo- 
30 5-oxazolidinyl)methyl]acetamide (VHI-G, R^ - COCH3. R^ - 2-^anophenyl, X^ « F. 
X^ s H) (0.5 g] is suspended in 10 mL of methanol. Monoperoxyphthalic acid, 
magnesium salt hexahydrate (80% pure, 0.616 g) is added and the reaction mixture 
is stirred at room temperature for 2 hours. The reaction is concentrated and the 
resulting oil is chromatographed on silica gel using 7% methanol (saturated with 
35 ammonia) in chloroform as eluent to afford 0.33 g of the N-cxide. 
Physical characteristics axe as follows: 
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Mp 190-192 'C. 

r r^i^r '"^^ ^- 

MS (FAB, 518 «..H,, m 5W, 6«. 503. 502, 501, 500, 336, 335, 56. 
. EXAMPLE,. »««l»caoDrftheN^d.ofItanple2(,.ip<.F«n<,„ta, 
iDtravenoiu md Oral Adnlnlttratioi. to Rats 
■^•"■'•"«'«»«»"fnrfuoti«>oftheN-,„ide„fE«Mpte2 wa.i„,«rti. 

» »U«.^ pr..do»«„Iupt.j4hp<«d«», •n»pta«..j....,„edfo,theN- 

oxide and the parent amine by LC-MS. 
Results: 

Only traces of the N-<«ide were found in plasma in the first time point 
.-mediately post intravenous injection. Tl^e pa«nt amine was detected in plasma 
up tolO h post dosing. The lower limit of quantitation for the assay was Mi 01 
Ug/mL. Because the N-oxide was reduced to the patent amine so «pidiy 
pharmacokinetic pa^meters were measured for the parent amine rather 'than for 
uie N-oxide. 

After both intravenous and oral dosing of the N-oxide. the Cmax. 1^ and 
AUC values for the parent amine were veiy similar to those found when the parent 
anune compound was administered directly to rats using the same doses and 
protocol. The relative bioavailabUity of the parent amine from the orally 
admmistered N^Mdde was approximately 100% when compared to oraUy 
^ministered parent amine. The rapid and essentially quantitative conver^on of the 
N-oxide to the pan^nt amine in vivo demonstrates that the N-o^de is a suitable pro- 
Wig for the parent amine. 
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FORMULA CHART 
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CHART I - THIAZOLIDINES 




wherein and are independently 

-H, 

-F. or 

♦CI; 
wherein is 
-CHO. 
-COCH3, 
•COCHCLj. 
-COCHF2, 
-CO2CH3. 
-SO2CH3, or 
-COCH2OH. 
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CHART n - TmOMORPHOLINES - BRmGED THIOMORPHOLINES 



X2 



'As 



wherein is 



Il-A 



Il-B 



Il-C 



wherein and are independently 

-H. 

-F, or 

^Cl; 
wherein is 

•GHO, 

-CCXJHg, 

-COCHCI2. 
-COCHP2. 
-CO2CH3, 
-SO2CH3, or 
-COCHgOH. 



DC 
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CHART m . MORPHOLINES - BRIDGED MORPHOUNES 

X2 



wherein is 



0^ 



Ill-B 

\ 
15 

wherein and are independently 
-H. 
-P.or 
-CI; 

20 wherein R^ is 

-CHO, 

-COCH3, 

-COCHClg. 

-COCHF2, 
26 -CO2CH3, 

-SO2CH3. or 

•COCHgOH. 
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CHART IV - AZETIDINES (Continued) 

wherein and are independently 
-H. 

5 -P, or 

-CI; 
wherein is 

-CHO, 

-COCH3, 
10 -COCHCI2, 

-COCHP2. 

-CO2CH3. 

-SO2CH3. or 

-COCH2OH; 
15 wherein R^ is 

-H. 

-CH3. 

-CH2Ph, or 

-COCH3. 
20 wherein R^ is 

-CH3, 

-CH2CH3, 

-CH2CH2CH3, or 

-phenyl; 
25 wherein R* is 

-H. 

-CH3, 

-CI^CHg, 

-CH2CH2CH3, 

30 -CH2CH2CH2CH3. 
-phenyl, 
-CH2CI, 
-CHCI2. 
CHaF, 

35 -CHFg, 

-substituted aiyl, 
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CHART IV. AZETIDINES (Continued) 

-CH2-(aryl), or 

-cycloalkyl (rings of 3-6 carbons). 
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CHART V - PYRROLIDINES 
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CHART V - PYRROLIDINES (Continued) 

wherein and are independently 

-H. 

5 -F, or 

■CI; 

wherein is 
-CHO, 

-COCHg. 

10 ^OCHClg. 

-COCHFg, 

-CO2CH3. 

-SO2CH3, or 

-COCH2OH; 
15 wherein R^ is 

-H, 

-CH3. 

-CHgPh. or 

-COCH3; 
20 wherein R^ is 

-CH3, 

-CH2CH3, 

-CHgCHjCHg, or 

-phenyl; 
26 wherein R'^ is 

-H. 

•CH3, 

•CH2CI^, 

-CH2CH2CH3, 
30 -CH2CH2CH2CH3, 

-phenyl, 

-CHgCl. 

-CHClg. 
CH2F. 

35 -CHFg, 

-substituted aryl, 
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CHART V . PYRROLIDINES (Continued) 
-CH2-(aryl), or 

•cycloalkyl (ringa of 3-6 carbons); 
5 wherein R® is 

-H. 

-CHg, 

-CH2CH3,or 
-CH2CH2CH3. 
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CHART VI - PIPERIDINES 



wherein is 



Vl-C 



Vl-D 



Vl-F 



HO 

Mei I, 



MeO 
Me 



Vl-H 



O 



TO- 



Vl-E 



O 



IX 



VH 



Vl-K 



Vl-N 
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CHART VI - PIPERIDINES (Continued) 

wherein and are independently 
-H, 

5 -F, or 

-CI. 

wherein is 
•CHO, 

-COCHg, 

10 -COCHClg, 

-COCHF2, 

-CO2CH3, 

.SO2CH3, or 

COCH2OH; 
15 wherein R^ is 

-H. 

-CH3. 

•CHaPh. or 

•COCH3; 
20 wherein R^ is 

-CH3. 

-CH2CH3, 

^CH2CH2CHg, or 

-phenyl; 
25 wherein is 

-H, 

-CH3, 

'CH2CH3, 

'CH2CH2CH3 , 
30 -CHgCHgCHgCHg, 

-phenyl, 

-CHgCl, 

-CHCI2. 

CH2F. 

35 -CHPg, 

-substituted aryl, 
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CHART VI • PIPERIDINES (continued) 

-CH2-(aryl), or 

-cydoaJkyl (rings of 3-6 carbons). 
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CHART VII - AZEPINES 
X2 




\ 

O 




Vll-M 



Vll-N 
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CHART VII - AZEPINES (Continued) 

wherein and are independently 
-H, 

5 -F, or 

-CI; 
wherein is 

^HO, 

-COCH3, 
10 -COCHClg, 

-COCHF2, 

-CO2CH3, 

-SO2CH3, or 

-COCHgOH; 
15 wherein is 

-H, 

•CH3, 

■CH^h, or 
-COCH3; 
20 wherein is 
-CH3, 

"01120112^^31 
-phenyl; 
wherein R"^ is 
-H. 
-CH3, 

■CH2CH3, 

•CH2CH2CI^, 
-CH2CH2CH2CH3 , 
-phenyl, 
-CHgCl. 
-CHClj, 
CHgF, 
-CHFg. 

-substituted aiyl, 
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CHART VII - AZEPINES (Continued) 



-CH2-(aiyl), or 

-cycloalkyl (rings of 3-6 eaii>Dn8). 



-44- 



wo 97/10223 



PCT/US96/14135 



CHART Vm ■ PIPERAZINES 



X2 

1*>-^ O 



wherein Q'^ is 



10 



15 o 

.A 



o 



o 

fl^^^^ ^^^^ 



o 



Vlll-Q 



Q-^N'-V^ VIIW) O 

20 R'^R^l^ili^ 
o 

1''^ VIIW 

25 wherein and are independently 
-H. 
-F, or 

-CI: 

wherein is 
30 -CHO, 

-COCHg, 

-COCHC12. 

-COCHFg, 
-CO2CH3, 
35 -SO2CH3, or 

-COCHgOH; 
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CHART Vm - PIPERAZINES (Continued) 



wherein V? is 
•H, 

5 -01^, 

-CH2Ph, or 
-COCH3; 
wherein ia 

-CHg. 

10 -CH2CH3, 

-CH2CH2CH3, or 
•phenyl; 
wherein R* is 
-H. 

15 -CH3, 

-CH2CH3, 

-CH2CH2CH3, 

-CH2CH2CH2CH3, 

♦phenyl, 
20 -CHgCl, 

-CHClg, 

CHgF, 

-substituted aryl, 
25 ^CH2-(aryl), or 

-cycloalkyl (rings of 3-6 carbons); 
wherein is 

•CH3, 

-CH2C1, 

30 -CHgCH^CHg, 

substituted aryl. or 
-CHgCN; 

wherein and R^^ are independently 
-H. 

35 -CH3. or 

'together form a cyclopropyl ring; 
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CHART VIII • PIPERAZINES (Continued) 

wherein is 

-CHgPh, or 
-substituted aryl. 
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CHART K - PYRROLOPYRROUDINES 



wherein is 



X2 

X'-'^^Nr O K 



'^vA..^ ,X-A HO. ° 



25 



R3oA 



IX-C 



IX-D 



wherein and are independently 
30 -H. 

-F, or 

-CI; 



p12 O 



IX-E 



IX-F 
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CHART K - PYRROLOPYRROUDINES (Continued) 

wherein is 

-CHO, 
5 -COCH3, 

-COCHCI2, 

-COCHFj, 

.CO2CH3. 

-SO2CH3, or 
10 -COCH2OH; 
wherein R^ is 

-H, 

-CH3, 

-CHaPfa, or 
16 -COCH3; 
«4ierein R^ is 

-CH3. 

-CH2CH2CH3, or 
20 -phenyl; 
wherein is 

-H, 

-CH3, 

-CH2CH3, 
25 .CH2CH2CH3, 

.CH2CH2CI^CH3, 

-phenyl, 

-CHjCl, 

-CHCLj, 
30 -CH2F. 

-CHF2. 

-substituted aryl, 
-CH2^aryl), or 

•cycloalkyl (rings of 3-6 carbons); 
35 wherein R* is 
-CH3. 
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CHART DC - PYRROLOPYHROLIDINES (Continued) 

-CHgCl, 
-CH2CII=CIl2i 
substituted aryl, or 
-CHgCN; 

wherein and R^^ are independently 
-H, 

-CH3, or 

'together form a cyclopropyl ring; 
wherein Rl2 is 

-CHjPh, or 
-substituted axyl. 
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CHART X - THIAZOUDINES 



wherein and X^ are independently 

-H, 

-F, or 

-CI; 
wherein is 

-CHO, 

-COCH3, 

-COCHCI2, 

-COCHFg. 

-CO2CH3, 

-SO2CH3. or 

-COCHgOH. 




wherein is 
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- BRIDGED THIOMORPHOLINES 



wherein is 




wherein and X^ are independentiy 

-H. 

-F,or 

-CI; 
wherein R^ is 

-CHO, 

-COCH3, 

-COCHCI2, 

-COCHF2. 

-CO2CH3, 

-SO2CH3, or 

-COCHgOH. 
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CHART XII - MORPHOLINES • BRIDGED MORPHOLINES 



Q 



wherein is 



10 



.0 Xll-B 

15 

wherein and X^ are independently 
-H. 
-F, or 
20 -CI; 
wherein R^ is 
-CHO, 

-COCHg, 

-COCHClj, 
26 -COCHFj, 
-CO2CH3. 
-SO2CH3, or 
•CCX^HjOH. 
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CHART XUI - AZETIDINES 
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CHART Xm - AZETTDINES (Continued) 
wherein and are independently 

6 -F, or 

-CI; 
wherein is 
-CHO, 

•COCHg, 

10 ^OCHCla. 

-COCHFj, 
■CO2CH3. 
-SO2CH3, or 
-COCH2OH: 
15 wherein R^ is 
-H. 

'CHg, 

-CHjPh. or 
-COCH3. 
wherein R^ is 

-CHg. 
•CH2CH3, 

-CH2CH2CH3, or 
-phenyl; 
wherein R^ is 
-H. 
-CH3. 
-CH2CH3, 
-CH2CH2CH3, 
-CH2CH2CH2CH3, 
-phenyl, 
-CHgCl, 
-CHClj. 
CH2F. 
-CHF2. 

-substituted ary\, 
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CHART Xni- AZETIDINES (Continued) 



-CHg-Caiyl), or 

-cydoalkyl (rings of 3-6 carixtna). 
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CHART XIV • PYHROLIDINES 



wherein is 



10 



15 



20 



XIV-A 



XIV-B 



O ° 
HO XIV-0 



XIV-E 



■MeO^ _ -,0 



R^. -N. 



H 



XIV-I 



H ft 



XIV-K 



XIV-L 



25 



30 



Ly'^ XIV-F 



Me O 
HO-r^M- XIV-G 



XIV-M 



XIV-N 



35 



Me , 



XIV-H 
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CHART XIV - PYRROLIDINES (Continued) 

wherein and X^ are independently 
-H. 

5 -F, M- 

■CI; 
wherein R^ is 

-CHO, 

-COCH3. 
10 -COCHClg. 

-COCHF2, 

-CO2CH3. 

-SOgCHg. or 

-COCHgOH; 
15 wherein R^ is 

-H. 

-CH3, 

-CHgPh, or 
-COCH3; 
20 wherein R^ is 
-CH3, 
-CH2CH3, 
-CHgCHgCHg, or 
-phenyl; 
25 wherein R^ is 
-H, 
-CH3, 
-CH2CH3, 
■'CH2CH2CH3, 
30 -CH2CH2CH2CH3, 
-phenyl, 
-CHgCl, 
-CHClg, 
CHjF, 
-CHFg, 

-substituted aryl, 
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CHART XIV . PYRROLIDINES (Continued) 
-CH2-(aryl), or 

-cycloalkyl (rings of 3-6 carbons); 
5 wherein is 

-CH3, 

-CH2CH2, or 
-CH2CH2CHg. 
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CHART XV - PIPERIDINES 

"'til 

wherein is 
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wherein X and X^ are independently 
-H, 

6 -F, or 

■CI; 
wherein is 
CHO, 

-COCH3. 
10 -COCHClj. 

-COCHFg, 

•CO2CH3. 

-SOgCI^, or 

COCHgOH; 
16 wherein R^ is 

•H. 

•CH3, 

■CHjPh. or 

-COCH3; 
20 wherein R^ is 

-CH3, 

*CH2CH2CH3» or 

-phenyl; 
25 wherein is 

-H, 

-CH3, 

'CH2CH3, 

-CH2CH2CH3, 
30 -CH2CH2CH2CH3, 

-phenyl, 

-CHgCl. 

-CHCI2, 

CHgF, 

35 -CHF2, 

-substituted aiyl, 
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CHART XV - PIPERIDINES (continued) 



-CH2-{aryl), or 

•eydoalkyl (rings of 3-6 carbons). 
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CHART XVI • AZEPINES (Continued) 

wherein and X^ are independently 
-H, 

6 -F, or 

-CI: 
whCTein is 

-CHO, 

-COCH3, 
10 -COCHClg, 

-COCHF2. 

-CO2CH3. 

•SO2CH3. or 

^OCHgOH; 
15 wherein R^ is 

-H. 

-CH3. 

-CHgPh. or 

•COCH3; 
20 wherein R^ is 

-CH3. 

-CH2CH3, 

•CH2CH2CH3» or 

-phenyl; 
25 wherein is 

-H, 

-CH3, 

-CH2CH3, 

-C H2 CH2CHg , 
30 -CH2CH2CH2CH3. 

-phenyl, 

.CH2CI, 

•CHCI2, 

CHgF. 

35 -CHFg, 

•substituted aryl, 
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CHART XVI . AZEPINES (Continued) 



'CH2-(aryl), or 

•cycloalkyl (rings of 3«6 carbons). 
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X 



wherein is 



o 



0 



o 

(^A >^ HQ Jl 



R*^N^ O XVII-C U 



o 



H k^NC XVIhE Hi2^ ^ 
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CHART XVII . PIPERAZINES (Continued) 



1 9 

wherein X and X are independently 
-H. 

5 -F, or 

-CI; 
wherein is 

-CHO. 

-COCH3, 
10 ^OCHCla, 

>C0CHF2, 

~C02CH2f 

-SO2CH3, or 

-COCHgOH; 
15 wherein is 

-H, 

-CHjPh, or 
-COCH3; 
20 wherein R^ is 

-CHg, 

-CH2^^3« 
-CH2CH2CH31 or 
-phenyl; 
25 wherein R^ is 
-H, 

-CH2CH3, 

- CH2CII2C a 

30 -CH2CH2CH2CH3, 
-phenyl, 
-CHgCl, 
-CHClg, 
CHgF, 

35 •CHF2, 

•substituted aryl, 
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CHART XVII - PIPERAZINES (Continued) 
-CH2-(aiyl), or 

•eycloaUorl (rings of carbons); 
wherein is 

-CHgCl, 
-CH2CHBCH2t 
substituted aryl, or 
-CHgCN; 

wherein R"^^ and R^^ are independently 
-H, 

-CH3, or 

•together form a cyclopropyl ring; 
wherein R^ is 

-CHgPh, or 
-substituted aryL 
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CHART XVIII . PYRROLOPYRROLIDINES 




30 wherein and X^ are independently 
-H. 
-F, or 
■CI; 



■69- 



wo 97/10223 



PCT/US96/I4135 



CHABT XVIII • FYRROLOFYRROLIDINES (Continued) 

wherein is 
-CHO, 
5 -COCH3. 

-COCHCI2, 
-COCHFj. 
-C02CH2t 
-SO2CH3, or 
10 -COCHgOH; 
wherein is 
-H, 

-CH2ph. or 
15 -COCHa; 
wherein R^ is 

-CH3, 

-CH2CH2, 

•CH2CH2CH3, or 
20 ^phenyl; 
wherein R^ is 

-H, 

-CH3, 

•CH2CIH3, 
25 -CH2CH2CH3, 

*CH2CH2CH2CH3, 

-phenyl, 

-CH2CI. 

-CHCI2, 
30 -CH2F, 

-substituted aryl, 
-CHg-Caryl), or 

-cycloalkyl (rings of 3-6 carbons); 
35 wherein R^ is 
-CH3, 
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CHART XVin - PYRROLOFYRROLIDINES (Continued) 

-CH2CI, 
•CH2CHsCH2» 
5 substituted aryl, or 

-CH2CN; 

wherein R^^ and R^^ are independently 
'CHg, or 

10 -together form a cyclopropyl ring; 

wherein R^ is 

^CHgPh, or 
-substituted aiyl. 



-71. 



wo 97/10223 



PCT/US96/14135 



CLAIMS 



1. A compound of the formula I 



wherein and are independently 
-H, 

10 -F, or 

-CI: 

wherein is: 



15 



a) 



21 — N- 



n 



20 b) 




ni 



25 



0 



X 



IV, or 



30 d} 



wherein is 

a) -CHg-, or 
36 b) -CH(R«).CH2-: 

wherein is 
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a) 






b) 


-0-, or 




0 


■N(R®)-: 




wherein 2? is 


5 


a) 


-OgS-, or 




b) 






wherein 


is 




a) 


or 




b) 


CH3S 


10 


wherein 


is 




a) 






b) 


H0-, 




c) 


CH3CO2-. 




d) 


CH3-, 


15 


e) 


CH3O., 




f) 


r20-CH2-C{0)-NH- 




g) 


r3o.C(0).NH-. 




h) 


R*-aO)-NH., 




i) 


(Ci-C2)alkyl-0.C(0)-, or 


20 


j) 


HO-CH2-; or 




and taken together are: 




a) 


if 


25 








b) 


0= 




wherein is 




a) 


-CHO, 


30 


b) 


-COCH3, 




0 


-COCHClg, 




d) 


-OOCHF2, 




e) 


-CO2CH3. 




f) 


-SO2CH3, or 


35 


B) 


-COCHgOH: 



wherein R^ is 
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a) 

b) CHg., 

c) phoiyl-CHg-, or 

d) CH3C(0)-; 
5 wherein is 

a) (Ci-C3)alkyl-, or 

b) phenyls 
wherein is 

a) H-, 
10 b) {Ci^4)alkyl, 

0 aryl -(CH2)p, 

d) CIH2C-. 

e) CI2HC-, 
n FH2C., 

15 g) PgHC-, or 

h) (C3-Cg)<ycloalkyl; 
wherein is 

a) or 

b) (Ci-Cg)alkyl; 
20 wherein R^ is 

a) or 

b) HOH2C-; 
wherein R^ is 

a) H-, or 
25 b) H3C-; 

wherein R^ is 

a) R20-C{RioXRii)-aO)-, 

b) R^O-aO)-, 
0 R*.C(OK 

30 

M 

o 

36 e) qJ^'V^ VII , 

H 
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0 H3C-C(OMCH2)2-C(0)-, 
g) R^^Oj-. 




i) r12.nh.c(0).; 

wherein is 

a) -CH3. 
10 b) -CHgCl 

0 -CHaCHsCHa, 

d) aryl, or 

e) -CH2CN; 

wherein R^^ and R^^ are independently 
15 a) 

b) CH3S or 

R^® and R^^ taken together are -CHj-CHg-: 
wherein R^ U •<CH2)p-aiyl; 
wherein R^ is 
20 a) R^CM3(RioXRii)-aO).. 

b) R^O-aO)., 

c) R*.C(0)-, 

d) R*.S02-, or 

e) R^.NH-C(0)s 

25 wherein m is zero (0) or one (1); 

wherdn n is one ( 1) to three (3), inclusive; 
wherein p is zero (0) or one (1); 

wherein aiyl is phenyl substituted with xero (0) or one (1) of the following: 





a) 


-F. 


30 


b) 


-CI. 




c) 


-OCH3. 




d) 


-OH, 




e) 


-NH2. 




f) 


-(Ci-C4)alkyl, 


36 


g) 


-0-C(0)-CX;H3 




h) 


-NOj, or 
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i) -CN; 
with the following provisos: 

1) in the moiety of formula II, is -CWR^KJHg- wherein is (Cy 
C3)alkyl, only when n is one (1), is H and is R^0-CH2-C(0)-NH., R^O-CCO)- 

5 NH-, or R^-C(0).NH-; and 

2) in the moiety of formula II, when is -CHg-, n is one (IX 

2. The compound of claim 1 wherein is the moiety of formula IL 

10 3. The compound of claim 1 wherein is the moiety of formula III. 

4. The compound of claim 1 wherein is the moiety of formula IV. 

5. The compound of claim 1 wherein is the moiety of formula V. 

15 

6. The compound of claim 1 wherein one of and is -H and the other is -F 
or wherein X^ is -F and X^ is -P. 

7. The compound of claim 1 wherein R^ is acetyl 

20 

8. The compound of claim 1 selected from the group consisting of: 
(S)-N-[[3-r3-fluoro-4-( 1, l-dioxothia2olidin-3-yl)phenyl]-2-oxo-5- 

oxazolidinyl]methyl]acetamide N-oxide; 

(S)-N-tt3-[3'fluoro-4-(3-oxa2olidinyl)]phenyl]-2-oxo-5-oxazolidinyl] methyl] 
25 acetamide N-oxide; 

(S)-N-t[3-[3-fluoro-4-(l,l-dioxothiomorpholin-4-yl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide N-oxide; 

(S)-N-[[3-[3-fluoro-4^[(lS,4S)-2^thia-2,2-dioxo-5-azabicyclo[2.2.1]heptan-6- 
yl]phenyl]-2-oxo-5-oxa2olidinyI]methyI]acetamide N-oxide; 

30 f5)-N-[[3-[3,5-difluoro-4'morphoIinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] 
acetamide N-oxide; 

(S)-N-[[3-[3-fluoro-4.morpholinyl]phenyl]-2'Oxo-5-oxazoIidinyI] methyl]- 
acetamide N-oxide; 

(S)-N-[[3-[3-fluoro-4-morpholinyl]phenyl]-2-cwO'5-oxazolidinyl]methyl]- 
35 hydroiQracetamide N*oxide; 

(S)-N-[[3-[3-fluoro-4-morpholinyl]phenyll-2.oxo-5-oxazolidinyl]methyl]- 
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formamide N-osdde; 

(S)-N-[[3-[3-fluoro-4-morpholinyl]phenyl]-2-oxo-5-oxa2oUdinyl]methy^ 
methylcarbamate N-oxide; 

(S)-N-[t343-fluoit>-4-morpholinyl]phenyl]-2-oxo-6-oxazolidinyllinethyl]- 
5 dichloroacetamide N-oxide; 

(S)-N-[[3-[3-auoro-4-[( lS,4S)-2-oxa-6-a2abicyclo[2.2. lJheptan-5-yl]phenyl]-2- 
oxo-&oxazolidinyl]methyl]acetainide N-oxide; 

(S)-N-[[3-[3-fluoro-4*(3-oxo-l-azetidinyl)phenyl]-2-oxo^xazolidinyl]- 
methyUacetamide N-oxide; 

10 (iS)-N-[(3.[3.fluoro-4-(3-metho]Qr-3-methyl^l^etidinyl)phenyl]-2-oxo-^ 
oxazolidinyl]methyl]acetaizude N-oxide; 

{S)-N.[[3-[3-fluoro-4-[3-[{methoiQrcaibonyl)amino]a-a2etidinyl^ 
5-oxazolidinyl]znethyl]acetaziiid6 N-oxide; 

(S)-N-[[3-[3.fluoro-4-[3-Khydro3iyacetyl)ainino]-l-a2etidinyU 
15 oxazolidinyl]xnethyl]aoetamide N-oxide; 

(S)-N.[[3-[3-Fluoro-4-(3-hydroaOTyrrolidinyl)phenyl]-2-oxo.6-ox^ 
niethyl]acetaxnide N-oxide; 

(S)-N-[[3-[3-Fluoro-4-(cw-3-(hydoxyac8fylaixdno)-4-methylpyrroM 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide; 
20 (S)-N-ff3-[3-Fluoro-4-(<ro7w-3^methoxycarbonylaxmnoM-methylpyTO 
pbenyl]-2-oxo-5-oxazolidinyl]methyl]acetanude N-oxide; 

(S)-N-[3-[4-( 1 p4-dioxa-8-aza-8piro[4.5]dec-8-yl)-3-fluoio-phenyl]-2-oxo- 
oxazolidin-S-ylmethylj-acetamide N-oxide; 

(S)-N-[3-[3-flxioro-4-{2-hydroxymethyI-l,4-dioxa-8-a2a-spiro[4.6]dec^^ 
25 phenyI]-2-oxo-oxazolidin-5-ylmethyl]-acetainide N-oxide; 

{S)-l-[4-[5-(acetylaminometliyl)-2-oxo-oxa2olidin-3-yl]-2-fluoro-phenyl]- 
piperidine-4-carboxylic acid ethyl ester N-oxide; 

(S>-N-[3-[3-fluoro-4-(4-hydroxyinethylpiperidin-l-yl)-phenyl]-2-oxo- 
oxazolidin-5-ylinethyl]-acetamide N-oxide; 

30 (S)-N-[3-[3-fluoro-4-(4-oxoa2epin-l-yl)-phenyI]-2-oxo-oxazolidin-5-yIinethyI]- 
acetamide N-oxide; 

(S)-4-(4-(5-((acetylanuno)methyl)-2-oxo-3-oxa2olidinyl)phenyI)-l- 
piperazinecarboxylic acid, methyl ester N-oxide; 

(S)-4-(4-(5-((acetylainino)methyl)-2-oxo-3-oxa2olidinyl)-2-fluorophenyl)-l- 
35 piperazinecarboxylic acid, ethyl ester N-oxide; 

(S)-N.[[3-[3-fluoro-4-[cw-3-(hydroxyacetyl)-3,7-diazabicyclo[3.3.0Joctan-7- 
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yl)phenyIJ-2-<ao-5H»xa2oHdinyl]methyl]acetaimdeN-oxide; 

(S)-N4[3-t3-fluoro^4-[m.3-[(<ydopn)pyl)carbonyl]-3J-diazabi^^^ 
octan-7-yl}phenylI-2-oxo^5-oxa2olidinyl]methyl]acetaiiiideN-oxide; 

(S)-N.r[3.[3-fluoro-l-(cj«.3.(methyl8ulfonyI>3J-diazabicy^ 
yl]phenyl]-2-oxo.6-oxazolidmyl]ineUiyl]acetaiiiideN-03dde; 

(S)-N^[3.[3.6.difluor^4-[4-(hydn*xyacetyl)a-pipera2myl]phenyl].2^^^^ 
oxazolidinyllmethyllacetamide N.<nide; 

(S)-N-[[M3-fluor^4-[4-(hydnayacetyl).l-piperaanyl]phen^ 
6-oxazolidinyl]methyI]acetainide N-oxide; 

(S)-4-[445-[{acetyIainino)methyl].2-oxo.3-oxa«)Udinyl]-2,6-dlfluorophenyl>l- 
piperazinecarboxylic acid, methyl eater N-ojdde; and 

(SH-t4-[5-[(acetylamino)methyl]-2-oxo^3-oita2oUdinyl].2-Quoio^^ 
l-piperazinecarboxylic acid, methyl ester N-oxide. 

9. The compound of claim 8 selected from the group conaiating of: 

(S)-N-[[3-[3,5-difluoro-4-morpholinyl]phenyl]-2-oxo-5-oxa2oUdinyl]mfithyl] 
acetamide N-oxide; 

(S)-N-[[3.[3-fluoro-4-morphoIinyl]phenyl]-2-oxo-5-oxazoUdiiiyl]methylI- 
acetamide N-oxide; 

(S)-N-t[3-[3,5-difluoro-4-[4-(hydroxyacetyI).l.piperazinyl]phenyl].2-oxo.5- 
oxazolidinyljmethyljacetamide N-oxide; 

{S)-N-[[3-(3-nuoro-4-[4-(hydroxyacetyl)-l-pipera2inyl]phenyI].2-oxo-5. 
oxazolidinyllmethyllacetamide N-oxide; 

(S)-4-[4-[5-[{acetylamino)methyll-2-oxo-3-oxa2oUdinyI]-2,6-diiluon)phenyll- 
l-pipera2inecari«aylic acid, methyl eater N-oxide; and 

(S)-4.[4-(5-[{acetylamino)methyl]-2-oxo-3-oxazoIidinyll-2-nuorophenyll- 
l-piperazinecarboxylic acid, methyl ester N-oxide. 

10. The compound of claim 1 selected from the group consisting of: 
(S)-N-[[3-t3-fluoro-4-[4.(hydroxyacetyl).l- piperazinyUphenyll- 2-oxo-5- 

oxazolidinyll-methyllacetamide N-oxide; 

(S)-N-[[3-t3-Fluaro-4-(4-morpholinyl)phenyl]-2-oxo-5- 
Qxazolidinyllmethyllacetamide N-oxide; 

(5).N-[[3-[3-fluoro-4-[4-(methyl8ulfbnyl).l-pipera2inyl]phenyl]-2.oxo-6- 
oxazolidinyll-methyllaoetamide N-oxide; 

(S)-N-[[3-[3,5-diQuoro-4-(4-(hydroxyacetyl)- 1- piperazinyl]phenyll-2-oxo-6- 
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oxazolidinyll-methyllacetamide N-oxide; 

(S)-N-[[344-[44(cyanomelJiyI)3ulfonyl)-l-pipera2inyl]-3-fluorophenyl]-2-^^ 
5-oxazolidinyl]methyl]acetainide N-oxide; and 

(S)-N-[[3-[4-[4-[(2-cyanophenyl)sulfonylJ-l-piperazinyl]-3-fluorophenyl>2-ox 
S-oxazoUdinyllmethyllacetamide N-oxide. 
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